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(57) Abstract 



A data transmission method and system (10) for circuit switched and other services that can be employed in TDMA-based systems, 
and that supports the use of one or several types of modulation in addition to a ''normal" modulation on a radio interface (fig. 4). An 
additional modulation/channel coding may be used in the downlink transmission (14 and 12), while the normal modulation/channel coding 
may be used in the uplink transmissions (12 and 14), under a variety of different conditions (Fig. 1). 
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ASYMMETRIC DATA TRANSMISSION FOR USE IN A MULTIr 
MODULATION ENVIRONMENT 



CLAIM OF PRIORITY FROM A COPENDING PROVISIONAL PATENT 
APPLICATION: 

Priority is herewith claimed under 35 U.S.C. §1 19(e) from copending 
Provisional Patent Application 60/132.196. filed 05/03/99, entitled 
"Asymmetric Data Transmission in Multi-Modulation Environment", by 
Markus Hakaste et al. The disclosure of this Provisional Patent Application is 
incorporated by reference herein in its entirety. 

FIELD OF THE INVENTION: 

This invention relates generally to radiotelephones and. in particular, 
to radiotelephones or mobile stations capable of operation with a digital 
wireless telecommunications network. 

BACKGROUND OF THE INVENTION: 

One modern wireless telecommunications system is known as the 
Global System for Mobile Communication (GSM) Evolution (EDGE), which 
includes Enhanced Circuit Switched Data (ECSD) and- Enhanced. Global 
Packet Radio Service (EGPRS); The teachings of this invention are 
particularly relevant:.to-the EGSD^aspeet. as well aa,to other .types. -of TDMA 
systems, such as the IS-136;.system in the United States, having circuit 
switched sei^icesv-' -- ^ ; -- ! 

During the'ERG^ standardization process some mobile equipment or 
mobile station manufacturer* expressed a concern that they were not able to 
immediately support 8-PSK c modulation in their transmitters. The 8-PSK < 
modulation was selected for GSM., in addition to the Gaussian Minimum Shift 
Keying (GMSK) type of .modulation'that was. already in use. Some 
manufacturers also expressed an interest in providing low cost mobile. .. . 
equipment that would not support 8-PSK transmissions. 
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As may be appreciated", these limitations make it very difficult to 
support high bit rate circuit switched services with 8-PSK modulation, without 
changing the manner in which these services-are defined in the GSM 
specification. 

a; Currentlyvthe- GSM specification defines circuit switched services as 
.' symmetric" services, that- is.,using the same mddulation/channel coding in 
both the uplink directionimobile station (MS)" to base transceiver station 
(BTS)) and in the downlink direction (BTS to MS). Furthermore, there were 
1 0-. , no proposals as to- how to support EOSD services for those "simple" mobile 
stations-that,were enable to transmit Witiv8-PSK moduiatidn in the uplink 
direction; : • : '' 

One problem that results from this situation, in the case of circuit 
1 5 switched GSM or some other "symmetrical" systems, is in enabling the use 
of different types'otmoduiatiol^ interface, wherein the 

"simple" mobile.stations cannot make full use of the system capabilities 
,. without having a' complex transmitterthat supports: all system' modulation 
schemes. This is due largely to the carrent- symmetrical nature of the radio 
20 interface, where the same modulation/channel coding is used for both MS 
reception- (downlink) and MS transmission- Cupiink): '• - - ; ' 

.... , ■ \> , . .Another, problem that results in thd case ofthe above-mentioned 
- . system (s> is that if a downlink biased data transfer is required by the MS, for 
25 example the transfer of a large file-on the downlink, with a "more complex" 
■ MS that suppdrts several ofrthe" system' modulation schemes, the MS must, 
. according to current -GSM; specifications'; use- the downlink 
• modulation/channel coding also for uplink transmission. However, this type 
of transmission .s not optimal from" the MS power consumption and/or uplink 
30 robustness point of view. That is. and if one assumes a sufficient amount of 
• . : : BTS transmitter power, the ECSD link can be maintained for a longer 
.. distance if GMSK modulation is used in the uplink, as opposed 8-PSK 
- ■ -modulation: This is particularly true when the MS operates with limited 
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transmitter power classes-. It should be noted in this regard that even if the 
■■ : MS output power is equal for 8-PSK and.GMSK, the link budget is inferior for 
r.iV the 8-PSK modulation ; .case, .>*<■. . 

5 OBJECTS AND ADVANTAGES OF THE INVENTION: 

•It is a-; first object andadvantage of this-invention.to provide a 
- - • technique-for, accommodating mobile stations- with varying modulation 
; . capabilities in a.wireless telecommunications system. :? ... 

■ \ 10 Jt .is a second object and advantage i of this invention to provide 

wireless communications system.with an ability, to selectively provide 
symmetrical or asymmetrical data services in the downlink 'or the . uplink, and 
to further enable different types of modulation and bit rates to be used in the 
downlink and the uplink. . r .<■?•■ ■:; - ; 



:v The foregoing and other problems are overcome and the objects of 
the invention a : re, realized by* methodsand apparatus in .accordance with 
embodiments of this invention, *-.fi- c? v-.'r-c v.- • 



The teachings .of this invention provide, a. data-transmission method 
and system (e.g., GSM EDGE) for circuit switched and other services that is 
...employed, preferably in TDMA^based systems;, and:that:supports the use of 



oneor several types of mpdulaiiQn.. ; (e.g. t S*PSK: modulation); in addition to a 
25 t ''normal" modulation (e^.^GMSKsmodulation) ohtheradio interface. An: 
additional fnodylatfoi*^ maybe 
used in the downlink trapsmission;.white the normal modulation/channel 
• coding (e.g., one. based ^on GMSK) may be„used;in=the uplink transmissions. 

: under a variety of different conditions. _ ■. .v. \ 

30 . - ., .,. . . , ■ / , . • , •■■ ::. . ■• 

A first condition arises where the radio conditions, allow the use of the 
additional modulation in both directions.. but the mobile station transmitter 
does not support the additional modulation. For example, the mobile station 

3 
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may be capable of receiving 8-PSK downlink transmissions, but is only 
capable of GMSK modulated uplink transmissions. 

A second 'condition 'arises where the radio conditions allow the use of 
5 the additional modulation in- both directions, and the mobile station supports 
the additional modulation, but the user requests a downlink-biased (or an 
uplink-biased) data transmission service. 

: ; - • . A third condition arises where immobile station supports the use of 
10 the additional modulation in botfVdirectibns, but the uplink (or the downlink) 
radio conditions dd not permit the : use of the additional modulation (e.g. 
because of link budget limitations.) " ' • ~ ! 

Under all of the foregoing conditions, the same Layer-3 (L3) protocol 
15 formats usedin..b;Qtffdiredibns:f6t data frames (e.g.. 

• T4Skbp.s Radio LtakProto'cbi : (RLP))V ' : : 

Under the second condition; the mobile station automatically uses the 
normal modulation in the uplink according to the user's request, and the 
20 base station uses a blind detection -of the uplink bursts to identify the type of 
•modulations - * 

■ . -.i. c ■ Also underthe second condition; the rtVobtie station indicates during 
call setup 'signaling that the downlink biased service is requested by the user, 
25 and the neMbrk.e'stablishes-thg ^ Gonhection accGrdihgiy. ' 

Under the third condition, if the" link' budgets not sufficient for 8-PSK 
modulation (or some other type of additional modulation), the network may 
command a power control level that is not supported by the mobile station 
30 for the additional moduiatioh.ln this case the mobile station will, preferably, 
use a nearest supported output power control level 



The teachings of this invention enable the use of different data 
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for the uplink and the downlink/thus providing improved radio resource 
utilization, a simpler ECSD mobile station- implementation and. assuming a 
reduced power consumption for the ECSD mobile station, an extended 
,„ r : ; sr range of the ,cell-for ECSD services: Further, in this regard, and as was 
. -5 5- ^indicated above. !even:jf;.tee4Tiobite station output power, js equal for both the 
; , - 8-PSK and-.GMglC^ generally inferior for 

8-PSK. , - • : ■ ; /.-: > -V. 

?> . •.;Alsa;'a;lovyer/data : rale may b§ desired on. the uplink in order to 

-A 0 . reduce the power consumption^ the mobife station.cand/orin the downlink 
directipn ; to;avoid;unnecessa!y interference. This is especially true in the 
case that one direction or the other- has- less data to transmit, and the high 
speed data transmission mode is not required (even if supported). 

15 = : ,-„ ••, BRIEF DESCRIPTION OF THE DRAWINGS v; 

The above set forth anct'Otheivfeatures of the invention race made 
more apparent in the ensuing Detailed Description of the Invention when 
. read:;if3 . conjunction with the attached Qrawings, wherein/ ■; . : 

.,20; . , :;r-yFig, 1 depicts 'various ■p.QS§itele;ypliRfc-(;U-L>-and downlink : (DL) data 
rate combinations, expressed # ^thousands- of bits:.per;Seeoncl.(kbps); 

* : : - Fig, 2 jsa^examplepf^ station (MS), 

. base transceiver; stat^ mobile 
25 switching center (MSC) for . an r(e^plicjt) asymmetry. case^: -> ; 

• . .,>Fig. ;3 is an :; exampie;Of-signaHing between the iy!S y BTS. BSC and 
■_, - ... MSC for an (implicit) ■■asym-rTtetEy-case; and' • ■ : - ; 

3D . Fig.. 4 is a simplifiedjbjpek -.diagram of a. wireless digital - : 

telecommunications system th£t is suitable for practicing this invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

It should be realized at the outset that, while the invention will be 
described below in the context of a TDMA-type system (e.g.. GSM or 
enhanced'GSM). certain aspects of the teachings of this invention can be 
5 extended to other types of systems, such as CDMA systems. Furthermore, 
the teachings of this invention are not limited for use with only circuit- 
switched embodiments, but have wider applicability. For example, the 
teachings of this invention can be extended to packet radio sen/ices as well. 
" In general, any system that is capable of using different modulation types 
1 0 may benefit from the use of the teachings found herein, although the gain 
may be less significant in a system that employs linear modulation as a 
"basic" modulation type, i.e.. that employs a basic modulation type that 
provides the best range properties. ; , 

'15" Fig. 4 is a simplified block diagram of a cellular telecommunications 
system 10 in accordance with a presently , preferred embodiment of this 
invention The system 10 is assumed for the purposes of this description to 
be a GSM system or a GSM-type system. However, the teachings of this 
invention are not limited for use in only GSM or GSM-type systems. 

20 _ _ r _ _ \ '" 

A plurality of mobile stations (MS) 12 are located within cells 
(CelM CelCn) each of which is.associated with a base transceiver 
station (BTS) 14. The various BTS 14 are coupled to a base station 
"controller (BSC) 16. which in turn is coupled to a mobile switching center 

25 (MSC) 18. The MSC 18 provides connections through an "A" interface 18A 
to external telephone and data networks, such as the public, switched 
telephone network (PSTN) 20, as well as to packet data networks, etc. In 
other embodiments each BTS 14 may have its own BSC 16. The BSC 16 
includes a Radio Resource Management software module or function 16A. 

30 or some equivalent thereto, which is employed for managing the radio links 
in the various cells. 



While this invention will be described below in the context of GSM 
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EDGE, this is but one example of where and how the teachings of this 
invention can be applied. 

It is first noted that current signaling mechanisms for GSM and High 
5" Speed Circuit Switched Data (HSCSD, defined in GSM 03.34) do not provide 
support for the case where different channel codings are used for the uplink 
"and the downlink'. In order to provide a reduced complexity solution it is 
desirable to employ the current signaling mechanisms to the greatest extent 
possible. The signaling for the support of asymmetric cases in ECSD can be 
10 accomplished in various ways. In general, there are two presently preferred 
solutions (explicit 'signalling and implicit signalling), both of which can be 
exploited in accordance with the teachings of this invention. 

Explicit Signalling 

15 A first approach is referred to as explicit signaling, wherein several 

new parameters are added to* the existing signalling information elements. 
The following is a general description of the signalling changes in 
accordance with one preferred embodiment. 

20 Classmark: T 

In one embodiment the mobile station 12 indicates in a 
Ciassmark_Chahge message its full or partial support for EDGE. More 
specifically, 'the mobile station 12 indicates one of two possibilities for using 
additional modulation (e.g., 8-PSK) in addition to the normal modulation 

25 (e:g., GMiSK): " ^ ' " * \ ' ^ " 

1 . The" additional modulation is supported for uplink transmission and 
downlink reception 

2. The additional modulation is supported for downlink reception only. 

3d ' ' ' / ' ' 

Call "Control 

In order to indicate the preference for asymmetric service by the 
mobile station 12, at least two bits are provided in a field of a Bearer 

7 



WO 00/67498 

Capability Information Element. The Setup message is one type of message 
capable of carrying this Information Element. One exemplary use of 
codepoints in this Information Element is as follows: 

5 ~ \ o pownlink.biased.channeUoding asymmetry is preferred 
6 " 1 ' Uplink biased channel coding asymmetry is preferred 
. . o 0 Channel coding Symmetry preferred 

1 1 Unused. jf received, this bit, combination. is 

interpreted as "Channel coding symmetry preferred" 
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In addition to the foregoing, there may be additional codepoints in 
other signalling messages, such as the WAIUR (Wanted Air Interface User 
Rate), that can be employed for this purpose. ' 

:., : - Also, the user of therhobile station 12 or the wireless network may 
choose to switch to an asymmetric service during a'cali that was initiated as 

-a' symmetric call; orvice-versa; This cart be accomplished by using, for 
example, a Modify procedure that includes the Bearer Capability information 
Element, as modified above.- -"^ v " " : 



Radio Resource 

, . ■ - .. In GSM the BSC 16 is responsible for ttie-radio resource 

management (RR Management software- module 16A). and makes use of 
25 different signaling.-messages fortfandling the radio resources, Art example 
' depicted in Fig/2 shows the use of a Channel Activation message during a 
: mobile originated '(MO) cal'.Mn order to -support the asymmetric service there 
- - is a need 'for a- definition of hew channel modes: - ; 

30 . - : Referrihg46'Frg. Cshe--emb6Wment defines the channel modes as 

follows (UL+DL): 
. For the' Downlink (DL)' biased mode of operation: 

Assym_mode 1: 14.5 + 43.5 
35 Assym mode 2: 14.5 + 28.8 
AssynTmode 3: 28.8 + 43.5 
: : For the Uplink (UL) biased mode of operation: 

8 
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Assym_mode 4: 43.5 + 14.5 
Assynrwnode 5: 28.8 + 14.5 ; 
* Assym_mode,6:-43.5 +.28. 8- , 

5 A interface 

The information that the MSC 18 obtains from the mobile station 12 
; ~ via the CIassrhark_C^ used during the assignment 

procedure -in, prqlef^o^ sypport'asymmetria services; This embodiment thus 
requires cHariges 'tb 1 the! Information' Elements in the messages on the A 
10 interface 18A. One example is shown in Fig. 2 for an Assignment Request 
message ; ; Jt >. •-».,. , r. • - • ; ■ ,• . : -o : < ..; * ■;? 

Imp!:r:? Signalling /. ■ . * . " : /: • . 

Turning now to the case where the mobile station 12 does support 8- 
15 - PSK modulation in the upjink, it is preferred that the wireless network rely on 
- the blinq detection of the modulation by; the. BTS 14, which then informs, if 
- : .. necessary th^ BSC IfroRhe channel mode used on the : aif, interface. This 

- - . is considered be. implrcjfcsignalljng, as the. modulation type is^determined 

(detected) directly from the mobile station transmissions, without requiring 
20 explicit signalling 

, ; * . The blind, detection of .thje.iiplirik, modulation can be 

r ; - rbased on the< different ^ 

: ■ .modulation. and the GMSK modylati^n^ore^/specifieally.Hin OMSK a ; 
25 :; ,r; Contjnuous.n/2 rotation is- defined, .while m 8rPSK a continuous ,3tt/8 rotation 

- i$;defined;(see; for exarcipje, ,GSM,Q5;02. and .05. ; 04) ; ,: Based on these 
differences, the uplinj^rr^ 14 
receiver, without prior knowledge (i.e., no additional signaling is required) 

■ about the mqdulatioausecJrin/theftr^nsmitter of ;the. : mobile station 12. 
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An example of the embodiment wherein the mofc>ile station 12 does 
support 8-PSK in the uplink is shown in.the implicit signalling case of Fig. 3. 
In this example, the mobile station 12 uses, the Classmark_Ghange 
Information Element to inform the network of its modulation capabilities. The 
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network is then aware that the mobile station 12 is 8-PSK capable for both 
the uplink and the downlink. If the network decides to allow the use of 
asymmetry then the BSC 16 employs the Channel Activation and 
Assignment Command messages (in this example) to allow the asymmetry. 

5 in this case the mobile station 1 2 transmits on the uplink at any rate allowed. 
For example! and referring again to Fig. 1. if the downlink data rate is 43.5 

' kbps then the MS can transmit on the uplink either at 14.5 kbps or 43.5 
kbps._ ., , „ ; . . , ..... . ,., ; , . ,, .. , .. . 

10 various reasons for changing the mode of the channel uplink could 

based on (a) the link adaptation algorithm in the mobile station 12, (b) if the 
link budget is not sufficient for using the additional modulation (e.g.. 8-PSK) 
in the uplink.' or (c) if the application does not require a high bit rate 
transmission capability m the uplink. . 

' For the case where the downlink link budgetdoes not support the 
second modulation, various reasons for changing the mode of the channel 
downlink could based on (a) the link adaptation algorithm, (b) if the link 
budget is not sufficient for using the additional modulation (e.g., 8-PSK) in 
20 the downlink, or (c) if the application does not require a high bit rate 
transmission capability in the downlink. _ 

The signaling for the asymmetric case can be the same as for the 
symmetric case, with the exception that the Classmark 3 Information 
25 Element (IE) can be used "for deriving the appropriate asymmetric mode. 

" It ispreferred that the mobile station 12 -uses an algorithm that 
prevents frequent changes of the uplink mode during a call. Every time the 
uplink mode changes, the BTS 14 may inform the BSC 16 of the change. 
' 30 An example of this is shown in Fig. 3. where an Uplink Channel Mode 

message is used for the purpose of informing the BSC 16 of the change in 
the channel mode uplink. Alternatively, an Information Element in one of the 
messages from the BTS 14 to the BSC 16. such as a Measurement Results 

10 
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message, can be used for signalling the change in the uplink mode of the 
mobile station 12. It is noted that are cases when the BSC 16 is or should be 
aware of the changes in the uplink mode, such as is the case when power 
control is used for extended range operation. 

' "5 

Also, it should be appreciated that a lower data rate may be desired 
on the uplink in order to reduce the power consumption of the mobile station 
12. and/or in the downlink direction to avoid unnecessary interference. This 
is especially true in the case that one direction or the other has less data to 
10 transmit, and the high speed data transmission mode is not required (even if 
supported). 

As was stated above, while the invention has been described in the 
context of a f DMA-type system (e.g., GSM), it should be appreciated that 
1 5 aspects of this invention may be extended to other types of systems such as, 
but not limited to, CDMA systems. Furthermore, the teachings of this 
invention are not limited for use with only circuit-switched embodiments, but 
have wider applicability. 

20 ' Also, and under the third condition discussed previously, it is within 

the scope of this invention for the mobile station 12 to automatically start 
transmission with the normal modulation (e.g.. GMSK), and the BTS 14 may 
optionally be informed by the BSC 16 of this mode of operation so that blind 
detection of the uplink modulation type is not required by the BTS 14. That 

25 is, while it may be presently preferred that the mobile station 12 not change 
its mode without being commanded through explicit signalling, and thus not 
perform link adaptation, it is within the scope of these teachings to provide a 
capability for the mobile station 12 to operate in this manner. 

30 Thus, while the invention has been particularly shown and described 

with respect to. preferred embodiments thereof, it will be understood by those 
skilled in the art that changes in form and details may be made therein 
without departing from the scope and spirit of the invention. 

11 
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What is claimed is: 

1. A method 'for supporting data transmission services in a digital 
wireless communication system that operates with a first type of modulation 

5 between a mobile station and a wireless network, comprising steps of: 

bidirectionaliy coupling a mobile station to the network through a radio 
interface:'and 

10 m a first case, applying a second, different type of modulation in a 

downlink direction from the network to the mobile station unless at 
least one of a plurality of conditions are found to apply, while 

" in a second case, applying a second, different type of modulation in 
1 5 an uplink Direction from the mobile station to the network unless one 

of the plurality of conditions are found to apply. 

2. H A method as in claim 1 , wherein one of said conditions is that 
the second 1 type of modulation is supported in the network, but is not 

20 supported in both directions by the mobile station. 

3 : : ; a method as in claim l'.' wherein one of said conditions is that a 
user specifically requests a downlink biased data link service, which is also 
used by the mobile station in the uplink, and wherein the modulation type is 
25 implicitly detected by the network from received uplink mobile station 
transmissions. 

4. A method as in claim 1 . wherein one of said conditions is that a 
user specifically requests an uplink biased data link service, which is also 
30 used by the mobile station in the downlink, and wherein the modulation type 
' is implicitly detected by the network from received uplink mobile station 
transmissions. 
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5. A method as in claim 1 , wherein one of said conditions is that 
the mobile station supports the second type of modulation, but uplink 
conditions restrict the. use of the second type of modulation, while another 
one of said conditions is that the mobile station supports the second type of 

5 modulation, but downlink conditions restrict the use of the second type of 
modulation. 

6. A method as in claim 1 , wherein an uplink data rate is caused 
to differ from a downlink data rate in order to at least one of reduce a power 

10 consumption of the mobile station, or to reduce an amount of interference in 
the downlink direction. 

7. A method as in claim 1 , wherein for any of the plurality of 
conditions the same L3 protocol is applied for data transmission in both the 

15 downlink and the uplink. 

8. A method as in claim 1 , wherein one of the modulation types is 
8-PSK modulation, wherein another of the modulation types is GMSK 
modulation, and wherein the uplink and the downlink operate with the same 

20 or with different data rates. 



9. A method as in claim 1, wherein the mobile station indicates to 
the network in a message that the second type of modulation is supported 
for both uplink transmission and downlink reception, or that the second type 

25 of modulation is supported for downiink reception only. 

10. A method as in claim 9, wherein the message is 
Classmark_Change message. 

30 11. A method as in claim '1 , wherein the mobile station explicitly 

indicates to the network one of the following: that downlink biased channel 
coding asymmetry is preferred, that uplink biased channel coding asymmetry 
is preferred, or that channel coding symmetry preferred. 
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12. " A method as in "claim 1 1 . wherein the mobile station explicitly 
indicates to the network in a message having a Bearer Capability Information 

■* • ■ Element. ; v • *= - - - v • ■ ' ; '" 

13. A method as in daim'T/ whereih the mobile station explicitly 
indicates to the network one of two conditions for using an additional type of 

...... modulation, in addition to a normal- type'of mo'dlJiatibn: (a) 'the additional type 

of modulation' is supported for- uplink^rahsmissibn'and downlink reception; or 
10 (b) the additional type of modulation is supported for downlink reception only. 

,.. > -t4. -A method as inclaim 1 : 3*. wherein the mobile station explicitly 
indicates to the network the one of the two conditions : in a 
Classmark_Change message. 

• ■■ . - .15. : ■ A method as in claim f. wherein the : mobile station explicitly 

- .indicates: to the network & preference for asymmetric service using a first bit 
and a second bit in an Information Element. 

20 ;/ 16. a;A method- "a's ifr claim : '1 5',' wherein the information Element is a 
Bearer Capability Information Element,, .< , 

;• 17. A method : as in claim- 15; wherein the Information Element is a 

Bearer Capability Information Element ih : a" Setup message.- : 

25 

18. A method as in claim 1 , wherein the mobile station explicitly 
indicates to the network a preference' for one : of asymmetric service or 
symmetric service tfsing -a first bit and a second birin an Information Element 
as follows: 

30 

Bit. 1 2 

- -1 :0 downlink biased channef coding asymmetry is 

preferred, 

35 0 1 uplink biased channel coding asymmetry is preferred. 
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and 

0 0 channel coding symmetry preferred. 

5 19. A method as in claim 1 , wherein if both the firsthand the second 

bits are set, the network interprets the Information Element as specifying that 
, .... channel coding symmetry., preferred. ' 

. 20. . rt Ajn^hod as m 
,10. sent inaVVA^ \ 

21 . A method as in claim 1 , and comprising a further step of 
switching lo r an asymmetric service during a call. that was initiated as a 
symmetric pall. ; : . . :/ , • : . ^ • - - : •., 

22. A method as in claim 21 , wherein the mobile station explicitly 

. indicates, to. the netyvork-a .preference for switching to the asymmetric service 
, using a first bit and a second bit ia an Information Element :as foliows: 

20 Bit 1 2 

tv .V downlink biased cbaanebcpding asymmetry is 
preferred, and 

0 1 uplink biased charing coding iasyrhHietry is preferred. 

25 

ry- : 23. ;A method t gs in claim .22, wherein tbe. Information Element is a 

Bearer Capability Information Element. . : r : . ■ - . ^r. 



30 . . 24. v A^methoias i ; n.;Claim ; 1 v and comprising a. further step of 
switching to a symmetric service : during a call that was-. initiated as an 
asymmetric call. 

25. A method as in claim 24. wherein the mobile station explicitly 
35 indicates to the .network a preference for switching to the symmetric service 
using a first bit and a second bit in an Information Element. 
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26. A method as in claim 25, wherein the Information Element is a 
Bearer Capability Information Element. 

" 5 " 27! *'A' digital wireless communication system that supports digital 
data communications and that operates with a first type of modulation 
between a mobile station and a wireless network, comprising: 

: a wireless interface for bidirectibnally coupling the mobile station to 
10 v ' the network'; and 

' : : ; "control circuitry operable in a first case for applying a second, different 
: ' ' ' type of modulation in a downlink direction from' the network to the 
' v " mobile statio^ unless at least one of a plurality of conditions are found 
15 to apply, while 

• - • ~" J jn a second case/applying a second, different type of modulation in 
^ ' f anu^fink direction from "the mobile' station to the network unless one 
of the plurality of conditions are found to apply. 

20 

• cr, ' s 2S? ' A system as in claim 27, "wherein one of said conditions is that 
the second type bfWodulation is supported in the network, but is not 
supported in both directions by the mobile station, wherein another one of 
' said conditions is that a user specifically requests one of a downlink biased 

25 data link service or an uplink biased data link service,' which is also used by 
the mobile station in the uplink or the downlink, respectively, and at least the 

" ' modulation type of whibh" is detected by tHd network from received uplink 
mobile station transmissions, and wherein another one of said conditions is 
that the mobile station supports the second type of modulation, but either 

30 uplink or downlink conditions restrict the use of the second type of 
modulation. 

29. A method as in claim 27, wherein for any of the plurality of 
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conditions the same L3 protocol is applied for data transmission in both the 
downlink and the uplink. 

30. A system as in claim 27. wherein one of the modulation types 
5 is 8-PSK modulation, and wherein another of , the, modulation types is GMSK 

modulation. _ „ t t 

31. A system as in claim 27, wherein the mobile station explicitly 
indicates to the network in a Information, Element that the second type of 

10 modulation is supported for both uplink transmission and downlink reception, 
or that the second type of modulation is supported for downlink reception 
only, and further explicitly indicates to the network that downlink biased 
channel coding asymmetry is preferred, or that uplink biased channel coding 
asymmetry is preferred, or that channel coding symmetry preferred. 

15 

32. A system as in claim 27, wherein said control circuitry switches 
to an asymmetric service during a call that was initiated as a symmetric call, 
or switches to a symmetric service during a call that was initiated as an 
asymmetric call. . .„ , <ttl . 

33., A method for supporting data transmission services in a digital 
wireless communication system, comprising steps of: ...... 

bidirectionally coupling a mobile station to the network through a radio 
25 . interface; and 

explicitly signalling to the network a preference for one of asymmetric 
service or symmetric seryice_using .predetermined bits in an 
Information Element. 
30 . . . / _ . 

34. A method as in claim 33, wherein the Information Element is a 
Bearer Capability Information Element. 
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35. A method as in claim 33, wherein the Information Element is a 
Bearer Capability Information Element in a Setup message. 

36. A method as in claim 33, wherein the mobile station explicitly 
5 signals' to the network a preference-for asymmetric service or symmetric 

service using a first bit and a second bit in.an information Element as 
- follows: * * ' , , 



10 



Bit 1 



1 0 downlink biased channel coding asymmetry ts 
v — y preferred, ~ ~ — - • " ' 

0 1 . uplink biased channel- coding asymmetry is preferred, 

, : , . .... i . "" and' " " ^ ~" ,v { 

15 f Q 0 channel coding symmetry preferred. 



37. a method as in claim 36 t wherein if both the first and the 
second bits are set, the network interprets the Information Element as 
20 specifying that channel coding symmetry preferred. 



38. A method as in claim 33,/wherefn the mobile station explicitly 
signals to the network one of two conditions fprusing-a different type of 
modulation than a normal type of modufeitiqnf (a) the additional type of 
25- .-modulation is supported for uplink transmission and downlink reception; or 
(b) the additional ;type of modljIatiQn. is. sufDported for downlink reception only. 

; 39. A method as In claim 33, wherein implicit signalling is used to 

cause an uplink data rate to differ from a ^downlink data rate in order to at 
30 least one of reduce power consumption of the mobile station, or to reduce an 
amount of interference in the downlink direction. * ■ 

40. A method as in claim 33; wherein implicit .signalling is based on 
range considerations. 
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